Crystal structure of neutral protease from Bacillus cereus refined at 3.0 A resolution and comparison with the homologous but more thermostable enzyme thermolysin.
Neutral protease from Bacillus cereus exhibits a 73% amino acid sequence homology to thermolysin, for which an accurate crystal structure exists. The B. cereus enzyme is, however, markedly less thermostable. The neutral protease was crystallized and diffraction data to 3.0 A resolution were recorded by oscillation photography. The crystal structure was solved by molecular replacement methods using thermolysin as a trial molecule. The solution was improved by rigid-body refinement and model rebuilding into electron density omit-maps. The atomic co-ordinates were refined to R = 21.7% at 3.0 A resolution. Comparison of the resultant model with the thermolysin structure shows that the two enzymes are very similar with a root-mean-square deviation between equivalent C alpha-atoms of 0.88 A. The gamma-turn found in thermolysin is transformed into a beta-turn in the neutral protease by the insertion of a glycine residue. There appear to be no contributions to the enhanced thermostability of thermolysin from additional salt bridges, whereas contributions in the form of extra hydrogen bonding interactions could be important. Other factors that may affect thermostability include the two glycine to alanine exchanges and perturbations in the environment of the double calcium site.